A.

Figure 13 illustrates the lattice structure when a smai;
percent of the element gallium is added to the purified
crystal. Gallium has three valence electrons, leaving <
of its covalent bonds incomplete at very low temperatun
At room temperature, the gallium atom readily captures i
electron from another atom to complete its covalent bont
arrangement, and any such three-valence elements are ca!
"acceptor" atoms. When the gallium atom has acquired 01
more electron than it should normally have, it becomes <
negative ion. This extra electron must beat a greater
distance form the gallium nucleus than the normal three-
valence electrons and is therefore closer to the conduci
band in terms of energy. The energy level of the acquii
electron is immediately above the valence band, as showi
in figure 14.
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Figure 14.

B. Notice that only a small increment of energy is requirec
(0.01 eV) to excite a valence electron into the acceptor
impurity energy, since this level is closer to the valer
band than tne conduction region. This action usually oc
even at low temperatures, where relatively few valence
electrons are thermally excited across the entire forbic
energy gap. Each valence electron excited into the acce
impurity level leaves a vacancy (hole) in the valence er
band, so it is possible for valence electrons to leave c
covalent band and move to another with the help of an ex
ternally applied electric field.
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